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Theory of Inventory and Production, Stanford University Press, (1958) for addi- 
tional directions and results in Inventory Storage (both references are in Moran's 
book). 
RONALD PYKE 
Department of Mathematics 
University of Washington, Seattle 
Stat i s t i ca l  Theory  of  S ignal  Detect ion .  By CARL W. HELSTROM. Pergamon 
Press, London and New York, 1960. viii + 364 pp., $9.50. 
In his preface, the author states that "the present work is intended as an ele- 
mentary introduction to the theory of statistical testing of hypothesis as applied 
to the detection of signals in radar and communications technology." Estimation 
of statistical parameters i also treated. He states further that he "has tried to 
steer a middle course, in the hope of making the book useful to both the mathe- 
matician and the engineer." 
The first two chapters discuss background material on signals and filters and 
noise. The reader who is not already versed in these areas will probably find sup- 
plementary reading necessary. The third chapter gives a very clear exposition of 
the theory of testing statistical hypothesis, with a one-dimensional nd a finite- 
dimensional example. Sequential tests are mentioned. The next three chapters 
apply this theory to detection problems of increasing difficulty: detection of a 
known signal, detection of signals of random phase, and detection by multiple 
observations. Chapters VI I  and V I I I  treat the theory of estimation and the esti- 
mation of signal parameters, using maximum likelihood estimations. Chapter IX 
describes what the author calls "maximum-likelihood detection" as a nonoptimum 
but good method for signals of unknown arrival time. Chapter X gives a statis- 
tical treatment of signal resolution--the detection of one signal when another sig- 
nal may be present. The last chapter discusses an important, fairly general model 
first used by Price, in connection with multipath communication, as an example 
of detection of stochastic signals. 
The most general noise assumed except in preliminary theory is Gaussian noise 
of an arbitrary non band-limited spectrum. Typically, the theory is developed us- 
ing the Karhunen-Loeve xpansion, which is introduced in an easily understood 
but almost intuitive manner. 
There are no problems or exercises in the book. Of course, it is difficult to com- 
pose problems for this subject matter. This reviewer feels that often the examples 
given were so general that they differed too little from the theory being presented. 
Problems and more specific examples would have made the book much more at- 
tractive as a textbook. 
The book is clearly written and leads smoothly from simpler to more compli- 
cated situations. It  can be read with less effort than any other literature covering 
this subject matter which the reviewer has seen. For the reader (either mathe- 
matician or engineer) who is willing to overlook some oversimplification a d lack 
of rigor, this book can give a clear introduction to the application of statistics to 
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detection and estimation in radar and communication. Thus this reviewer feels 
that the author has achieved his purpose. 
W. WESLEY PETERSON 
Department of Electrical Engineering 
University of Florida 
Gainesville, Florida 
In format ion Transmission,  Modulat ion, and Noise. By MISCHA SCttWARTZ. 
McGraw-Hill, New York, 1959. 454 pp. $11.75. 
The recent changes of the electrical engineering curriculmn have been more or 
less forced by the impact of the development of information theory and the theory 
of random processes. As a consequence of this change the need of a textbook on 
communication systems with an information theoretic approach underlying both 
deterministic and statistical analysis has been very strong. Professor Schwartz 
has filled this gap with this excellent book for a senior level system course. The 
book stresses the unified principle basic to information transmission systems, 
placing emphasis on the fundamental role of system bandwidth and noise in limit- 
ing the transmission of information. 
Throughout he book two principles governing information transmission sys- 
tems are investigated. One is the maximum rate at which a system allows the sig- 
nal to change, and the other is the number of distinguishable signal levels. The 
former is related to the bandwidth of the system which is inversely proportional 
to the system response time and the latter is related to the signal-to-noise ratio 
of the system. These two main features are discussed for the various modulation 
systems. 
The book consists of three major parts: 
1. Chapters 1 to 5: study of the bandwidth requirement and frequency spectra 
associated with sine wave and pulse carrier systems, with the last chapter 
stressing the presence of noise in the system. 
2. Chapter 6: comparative investigation of various modulation systems. 
3. Chapter 7: statistical analysis of information transmission. 
The author opens the book with definitions and brief illustrations of the basic 
concept in information transmission such as information, rate of information 
transmission, system capacity, binary coding, and frequency of occurrence, un- 
certainty, and redundancy of a message. Then, the rate of information transmis- 
sion is related to the concept of bandwidth and spectrum of a communication 
system. After reviewing the Fourier analysis of periodic and nonperiodic signals, 
the transmission through linear networks is discussed in Chapter 2 in terms of 
the transient behavior of energy-storage d vices and inherent voltage-fluctuation. 
In Chapter 3, the applications of the spectrum and bandwidth concepts are ex- 
tended to time-varying modulation systems such as amplitude and frequency 
modulation and single-sideband transmission. Carrying the analysis of periodic 
switching and balanced modulator through to the next chapter, sampled-data 
systems, pulse amplitude, and position modulation are presented with great stress 
on the bandwidth requirement. 
